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No. 11-420 j Washington, August 7, 1941. 

TABLES OF VERTICAL AND HORIZONTAL COMPONENTS 
OF DISTANCES OF PILOT BALLOONS 


Prepared under direction of the 
Chief Signal Officer 


Paragraph 


Purpose 1 

Vertical components of distances 2 

Horizontal components of distances 3 


1. Purpose. — These tables were prepared for the purpose of fur- 
nishing to the meteorological observer a simple method for determin- 
ing the vertical and the horizontal components of the distance from 
the observing point to the pilot balloon at the end of each minute 
after the beginning of the ascension. The data contained in these 
tables are applicable only when one of the standard types of pilot 
balloons listed in paragraph 2e below is inflated in accord with the 
instructions given there. 

2. Vertical components of distances. — a. The position of a pilot 
balloon in space, with reference to the starting point, at any instant 
after the ascension begins, may be described by stating the height of 
the balloon above the starting point and the direction and length of 
the horizontal component of the distance from the starting point to 
the balloon. 

b. When a pilot balloon ascends in the free atmosphere, it seldom 
rises vertically but nearly always, as it rises, is carried away from a 
vertical path by the horizontal component of the motion of the air. 
The position of a balloon in space at any instant after the beginning 
of an ascension is due almost entirely, therefore, to the two major 
forces that are acting on the balloon; first, the force acting upward 
because the inflated balloon weighs less than the atmosphere that it 
displaces, and second, the force acting horizontally because the balloon 
is floating in an atmosphere that is moving horizontally and carrying 
the balloon along with it. 

c. With a given force acting upward on a pilot balloon, the balloon 
will ascend faster in turbulent air than in still air. The air near the 
ground usually is more turbulent than the air at greater heights. 
Therefore, the rate of ascent of a pilot balloon nearly always is greatest 


•This pamphlet supersedes Signal Corps Circular No. 8-14, April 15, 1936. 
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2-3 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 

near the ground and this rate decreases gradually with increase in 
height until an altitude of about 1,100 yards above the ground is 
reached. Above this level the rate of ascent of the balloon is approxi- 
mately constant. 

d. In order to simplify the computations involved in determining 
the position of a pilot balloon in space at the end of each minute after 
the beginning of an ascension, the pilot balloon is inflated with a 
sufficient amount of hydrogen gas to cause the balloon to ascend at 
the rate of 200 yards per minute after it is above the turbulent surface- 
air layer. 

e. The standard types of rubber pilot balloons to which these tables 
apply are known as balloons ML-50, ML-51, ML-64, ML-155, and 
ML-156. These pilot balloons weigh approximately 1.06 ounces each, 
are about 6 inches in diameter when not inflated, and are capable 
of being inflated to a diameter of somewhat more than 30 inches before 
bursting. The standard practice is to inflate the balloon with a 
sufficient amount of hydrogen gas so that the balloon will support in 
equilibrium in the atmosphere a weight of 4.66 ounces, in addition to 
the weight of the balloon. If a standard pilot balloon is inflated as 
described above, the weight then removed, and the balloon released 
in the free atmosphere, it will ascend, on the average, at the rates 
shown below: 

Yards 


During the first minute 240 

During the second minute 220 

During the third minute 220 

During the fourth minute 210 

During the fifth minute 210 

During each subsequent minute 200 


These rates of ascent are generally, but not always, correct to 
within 10 percent. 

3. Horizontal components of distances. — a. The horizontal 
component of the distance from the observing point to the balloon 
is the distance that the balloon has moved in a horizontal direction 
while ascending to a particular height. As the balloon is free to move 
with the air, the horizontal movement of the balloon represents the 
average movement of the air layer between the observing point and 
the level of the balloon during the time the balloon was passing 
through this air layer. The horizontal component of the distance 
from the observing point to the balloon may be computed at any 
instant if the height of the balloon above the observing point and the 
elevation angle of the balloon as viewed through the theodolite are 
known. The height of the balloon may be determined from its 
rate of ascent as given in paragraph 2. The elevation angle of the 
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VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 3 

balloon as viewed through the theodolite is determined by reading 
the elevation angle of the theodolite. The horizontal component 
of the distance in yards from the observing point to the balloon may 
be determined by multiplying the height of the balloon in yards by 
the natural cotangent of the angle of elevation of the balloon. 

b. To avoid the necessity of performing this multiplication, the 
following tables have been included in this manual for determining 
the horizontal component of the distance from the observing point 
to the balloon during ascensions lasting for 30 minutes or less. In 
order to determine the horizontal component of the distance from the 
observing point to the balloon with these tables, it is merely necessary 
to turn to the page with the height of the balloon given at the top of 
the page and select the figure that is set under the angle of elevation 
of the balloon. For example, suppose it is desired to find the hori- 
zontal component of the distance from the observing point to the 
balloon at the end of the seventh minute, when the angle of elevation 
of the balloon is 37.8°. At the end of the seventh minute the balloon 
is 1,500 yards high. On page 16 of this manual under the elevation 
angle of 37.8° there will be found the figure 1,930. The horizontal 
component of the distance from the observing point to the balloon 
is therefore 1 ,930 yards. 

c. To find the horizontal component of the distance from the 
observing point to the balloon when an ascension continues for more 
than 30 minutes, it will be necessary to multiply the elevation of the 
balloon in yards by the cotangent of the elevation angle. Suppose, 
for example, it is desired to determine the horizontal component of 
the distance from the observing point to the balloon at the end of the 
thirty-fifth minute when the angle of elevation of the balloon is 37.8°. 

The balloon is 7,100 yards high at the end of the thirty-fifth minute 
of the ascension. It will be necessary to multiply 7,100 by the 
cotangent of the angle of elevation of the balloon. A table of natural 
cotangents is included in this manual on pages 64 and 65. The 
natural cotangent of 37.8° is 1.2892. 7100X1.2892=9153.3. The 

horizontal component of the distance from the observing point to 
the balloon is therefore 9,153.3 yards, which is recorded as 9,150 
yards. The data are recorded only to the nearest 10 yards. 
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Horizontal Component of Distance of Pilot Balloon 


1 minute after release of balloon; altitude of balloon, 2Jfi yards 



Elevation angle of balloon in degrees and tenths of a degree 

Degrees- 

0.0 

O.l 

0.2 

i 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 



Horizontal component of distance of balloon in yards from observing point 


5 

2, 740 

2, 690 

2, 640 

2, 590 

2, 540 

2, 490 

2, 450 

2, 400 

2, 360 

2, 320 

6 

2, 280 

2, 250 

2, 210 

2, 170 

2, 140 

2, 110 

2, 070 

2, 040 

2, 010 

1, 980 

7 

1, 950 

1, 930 

1, 900 

1, 870 

1, 850 

1, 820 

1, 800 

1, 780 

1, 750 

1, 730 

8 

1, 710 

1, 690 

1, 670 

1, 650 

1, 630 

1, 610 

1, 590 

1, 570 

1, 550 

1, 530 

9 

1, 520 

1, 500 

1, 480 

1, 470 

1, 450 

1, 430 

1, 420 

1, 400 

1, 390 

1,380 

10 

1, 360 

1, 350 

1, 330 

1, 320 

1, 310 

1, 290 

1, 280 

1, 270 

1, 260 

1, 250 

11 

1, 230 

1, 220 

1, 210 

1, 200 

1, 190 

1, 180 

1, 170 

1, 160 

1, 150 

1, 140 

12 

1, 130 

1, 120 

1, 110 

1, 100 

1, 090 

1, 080 

1, 070 

1, 060 

1, 060 

1, 050 

13 

1, 040 

1, 030 

1, 020 

1, 020 

1, 010 

1, 000 

990 

980 

980 

970 

14 

960 

960 

950 

940 

930 

930 

920 

910 

910 

900 

15 

900 

890 

880 

880 

870 

870 

860 

850 

850 

840 

16 

840 

830 

830 

820 

820 

810 

810 

800 

790 

790 

17 

790 

780 

780 

770 

770 

760 

760 

750 

750 

740 

18 

740 

730 

730 

730 

720 

720 

710 

710 

700 

700 

19 

700 

690 

690 

690 

680 

680 

670 

670 

670 

660 

20 

660 

660 

650 

650 

650 

640 

640 

640 

630 

630 

21 

630 

620 

620 

620 

610 

610 

610 

600 

600 

600 

22 

590 

590 

590 

590 

580 

580 1 

580 

570 

570 

570 

23 

570 

560 

560 

560 

550 

550 

550 

550 

540 

540 

24 

540 

540 

530 

530 

530 

530 

520 

520 

520 

520 

25 

510 

510 

510 

510 

510 

500 

500 

500 

500 

490 

26 

490 

490 

490 

490 

480 

480 

480 

480 

480 

470 

27 

470 

470 

470 

460 

460 

460 

460 

460 

460 

450 

28 

450 

450 

450 

450 

440 

440 

440 

440 

440 

430 

29 

430 

430 

430 

430 

430 

420 

420 

420 

420 

420 

30 

420 

410 

410 

410 

410 

410 

410 

400 

400 

400 

31 

400 

400 

400 

390 

390 

390 

390 

390 

390 

390 

32 

380 

380 

380 

380 

380 

380 

380 

370 

370 

370 

33 

370 

370 

370 

370 

360 

360 

360 

360 

360 

360 

34 

360 

350 

350 

350 

350 

350 

350 

350 

350 

340 

35 

340 

340 

340 

340 

340 

340 

340 

330 

330 

330 

36 

330 

330 

330 

330 

330 

320 

320 

320 

320 

320 

37 

320 

320 

320 

320 

310 

310 

310 

310 

310 

310 

38 

310 

310 

300 

300 

300 

300 

300 

300 

300 

300 

39 

300 

'300 

290 

290 

290 

290 

290 

290 

290 

290 

40 

290 

280 

280 

280 

280 

280 

280 

280 

280 

280 

41 

280 

280 

270 

270 

270 

270 

270 

270 

270 

270 

42 

270 

270 

260 

260 

260 

260 

260 

260 

260 

2-60 

43 

260 

260 

260 

250 

250 

250 

250 

250 

250 

250 

44 

250 

250 

250 

250 

250 

240 

240 

240 

240 

240 

45 

240 

240 

240 

240 

240 

240 

240 

230 

230 

230 

46 

230 

230 

230 

230 

230 

230 

230 

230 

230 

220 

47 

220 

220 

220 

220 

220 

220 

220 

220 

220 

220 


Digitized by 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 



TM 11-420 

VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 3 


Horizontal Component of Distance of Pilot Balloon — C ontinued 


1 minute after release of balloon; altitude of balloon, yards — Continued 


Elevation angle of balloon in degrees and tenths of a degree 
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Horizontal Component of Distance of Pilot Balloon — Continued 


2 minutes after release of balloon; altitude of balloon , 460 yards 



Elevation angle of balloon in degrees and tenths of a degreo 

Degrees. . 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 


Horizontal component of distance of balloon in yards from observing point 

5 

5, 260 

5, 150 

5, 060 

4, 960 

4, 870 

4, 780 

4, 690 

4, 610 

4, 530 

4, 450 

6 

4, 380 

4, 300 

4, 230 

4, 170 

4, 100 

4, 040 

3, 980 

3, 920 

3, 860 

3, 800 

7 

3, 750 

3, 690 

3, 640 

3, 590 

3, 540 

3, 490 

3, 450 

3, 400 

3, 360 

3, 320 

8 

3, 270 

3, 230 

3, 190 

3, 150 

3, 120 

3, 080 

3, 040 

3, 010 

2, 970 

2, 940 

9 

2, 900 

2, 870 

2, 840 

2, 810 

2, 780 

2, 750 

2, 720 

2, 690 

2, 660 

2, 640 

10 

2, 610 

2, 580 

2, 560 

2, 530 

2, 510 

2, 480 

2, 460 

2, 430 

2, 410 

2, 390 

11 

2, 370 

2, 340 

2, 320 

2, 300 

2, 280 

2, 260 

2, 240 

2, 220 

2, 200 

2, 180 

12 

2, 160 

2, 150 

2, 130 

2, 110 

2, 090 

2, 070 

2, 060 

2, 040 

2, 020 

2, 010 

13 

1, 990 

1, 980 

1, 960 

1, 950 

1, 930 

1, 920 

1, 900 

1, 890 

1, 870 

1, 860 

14 

1, 840 

1, 830 

1, 820 

1, 800 

1, 790 

1, 780 

1, 770 

1, 750 

1, 740 

1, 730 

15 

1, 720 

1, 700 

1, 690 

1, 680 

1, 670 

1, 660 

1, 650 

1,640 

1, 630 

1, 610 

16 

1, 600 

1, 590 

1, 580 

1, 570 

1, 560 

1, 550 

1, 540 

1, 530 

1, 520 

1, 510 

17 

1, 500 

1, 500 

1, 490 

1, 480 

1, 470 

1, 460 

1, 450 

1, 440 

1, 430 

1, 420 

18 

1, 420 

1, 410 

1, 400 

1, 390 

1, 380 

1, 370 

1, 370 

1, 360 

1, 350 

1, 340 

19 

1, 340 

1, 330 

1, 320 

1, 310 

1,310 

1,300 

1, 290 

1, 280 

1, 280 

1, 270 

20 

1, 260 

1, 260 

1, 250 

1, 240 

1, 240 

1, 230 

1, 220 

1, 220 

1, 210 

1, 200 

21 

1, 200 

1, 190 

1, 190 

1, 180 

1, 170 

1, 170 

1, 160 

1, 160 

1, 150 

1, 140 

22 

1, 140 

1, 130 

1, 130 

1, 120 

1, 120 

1, 110 

1, 110 

1, 100 

1, 090 

1, 090 

23 

1, 080 

1, 080 

1, 070 

1, 070 

1, 060 

1, 060 

1, 050 

1, 050 

1,040 

1, 040 

24 

1, 030 

1, 030 

1, 020 

1, 020 

1,010 

1, 010 

1, 000 

1,000 

1,000 

990 

25 

990 

980 

980 

970 

970 

960 

960 

960 

950 

950 

26 

940 

940 

930 

930 

930 

920 

920 

910 

910 

910 

27 

900 

900 

900 

890 

890 

880 

880 

880 

870 

870 

28 

870 

860 

860 

850 

850 

850 

840 

840 

840 

830 

29 

830 

830 

820 

820 

820 

810 

810 

810 

800 

800 

30 

800 

790 

790 

790 

780 

780 

780 

770 

770 

770 

31 

770 

760 

760 

760 

750 

750 

750 

740 

740 

740 

32 

740 

730 

730 

730 

720 

720 

720 

720 

710 

710 

33 

710 

710 

700 

700 

700 

690 

690 

690 

690 

680 

34 

680 

680 

680 

670 

670 

670 

670 

660 

660 

660 

35 

660 

650 

650 

650 

650 

640 

640 

640 

640 

640 

36 

630 

630 

630 

630 

620 

620 

620 

620 

610 

610 

37 

610 

610 

610 

600 

600 

600 

600 

600 

590 

590 

38 

590 

590 

580 

580 

580 

580 

580 

570 

570 

570 

39 

570 

570 

560 

560 

560 

560 

560 

550 

550 

550 

40 

550 

550 

540 

540 

540 

540 

540 

530 

530 

530 

41 

530 

530 

530 

520 

520 

520 

520 

520 

510 

510 

42 

510 

510 

510 

510 

500 

500 

500 

500 

500 

500 

43 

490 

490 

490 

490 

490 

480 

480 

480 

480 

480 

44 

480 

470 

470 

470 

470 

470 

470 

460 

460 

460 

45 

460 

460 

460 

460 

450 

450 

450 

450 

450 

450 

46 

440 

440 

440 

440 

440 

440 

440 

430 

430 

430 

47 

430 

430 

430 

420 

420 

420 

420 

420 

420 

420 


6 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



TM 11-420 

VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 8 


Horizontal Component of Distance of Pilot Balloon — Continued 
2 minutes after release of balloon; altitude of balloon, 400 yards — Continued 
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VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 3 


Horizontal Component of Distance of Pilot Balloon — Continued 


11 minutes after release of balloon; altitude of balloon, 2,300 yards — Continued 



Elevation angle of balloon in degrees and tenths of a degree 
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3 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 

Horizontal Component of Distance of Pilot Balloon — Continued 
12 minutes after release of balloon; altitude of balloon, 2,500 yards 


Elevation angle of balloon in degrees and tenths of a degree 


Degrees.. 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 I 0.9 


Horizontal component of distance of balloon in yards from observing point 


5 28 , 580 28 , 000 27 , 480 26 , 950 26 , 450 25 , 980 25 , 500 25 , 050 24 , 610 24 , 190 

6 23 , 790 23 , 390 23 , 010 22 , 640 22 , 290 21 , 940 21 , 610 21 , 280 20 , 970 20 , 660 

7 20 , 360 20 , 070 19 , 790 19 , 520 19 , 250 18 , 990 18 , 740 18 , 490 18 , 250 18 , 020 

8 17 , 790 17 , 570 17 , 350 17 , 140 16 , 930 16 , 730 16 , 530 16 , 340 16 , 150 15 , 960 

9 15 , 780 15 , 610 15 , 440 15 , 270 15 , 100 14 , 940 14 , 780 14 , 630 14 , 470 14 , 320 

10 14 , 180 14 , 040 13 , 890 13 , 760 13 , 620 13 , 490 13 , 360 13 , 230 13 , 110 12 , 980 

11 12 , 860 12 , 740 12 , 630 12 , 510 12 , 400 12 , 290 12 , 180 12 , 070 11 , 970 11 , 860 

12 11 , 760 11 , 660 11 , 560 11 , 470 11 , 370 11 , 280 11 , 180 11 , 090 11 , 000 10 , 920 

13 10 , 830 10 , 740 10 , 660 10 , 580 10 , 490 10 , 410 10 , 330 10 , 260 10 , 180 10 , 100 

14 10 , 030 9 , 950 9 , 880 9 , 810 9 , 740 9 , 670 9 , 600 9 , 530 9 , 460 9 , 400 

15 9 , 330 9 , 270 9 , 200 9 , 140 9 , 080 9 , 010 8 , 950 8 , 890 8 , 830 8 , 780 

16 8 , 720 8 , 660 8 , 610 8 , 550 8 , 490 8 , 440 8 , 390 8 , 330 8 , 280 8 , 230 

17 8 , 180 8 , 130 8 , 080 8 , 030 7 , 980 7 , 930 7 , 880 7 , 830 7 , 790 7 , 740 

18 7 , 690 7 , 650 7 , 600 7 , 560 7 , 520 7 , 470 7 , 430 7 , 390 7 , 340 7 , 300 

19 7 , 260 7 , 220 7 , 180 7 , 140 7 , 100 7 , 060 7 , 020 ' 6 , 980 6 , 940 6 , 910 

20 6 , 870 6 , 830 6 , 790 6 , 760 6 , 720 6 , 690 6 , 650 6 , 620 6 , 580 6 , 550 

21 6 , 510 6 , 480 6 , 450 6 , 410 6 , 380 6 , 350 6 , 310 6 , 280 6 , 250 6 , 220 

22 6 , 190 6 , 160 6 , 130 6 , 100 6 , 070 6 , 040 6 , 010 5 , 980 5 , 950 5 , 920 

23 5 , 890 5 , 860 5 , 830 5 , 810 5 , 780 5 , 750 5 , 720 5 , 700 5 , 670 5 , 640 

24 5 , 620 5 , 590 5 , 560 5 , 540 5 , 510 5 , 490 5 , 460 5 , 440 5 , 410 5 , 390 

25 5 , 360 5 , 340 5 , 310 5 , 290 5 , 260 5 , 240 5 , 220 5 , 190 5 , 170 5 , 150 

26 5 , 130 5 , 100 5 , 080 5 , 060 5 , 040 5 , 010 4 , 990 4 , 970 4 , 950 4 , 930 

27 4 , 910 4 , 890 4 , 860 4 , 840 4 , 820 4 , 800 4 , 780 4 , 760 4 , 740 4 , 720 

28 4 , 700 4 , 680 4 , 660 4 , 640 4 , 620 4 , 600 4 , 590 4 , 570 4 , 550 4 , 530 

29 4 , 510 4 , 490 4 , 470 4 , 460 4 , 440 4 , 420 4 , 400 4 , 380 4 , 370 4 , 350 

30 4 , 330 4 , 310 4 , 300 4 , 280 4 , 260 4 , 240 4 , 230 4 , 210 4 , 190 4 , 180 

31 4,160 4,140 4,130 4,110 4,100 4,080 4,060 4,050 4,030 4,020 

32 4 , 000 3 , 990 3 , 970 3 , 950 3 , 940 3 , 920 3 , 910 3 , 890 3 , 880 3 , 860 

33 3 , 850 3 , 840 3 , 820 3 , 810 3 , 790 3 , 780 3 , 760 3 , 750 3 , 730 3 , 720 

34 3 , 710 3 , 690 3 , 680 3 , 660 3 , 650 3 , 640 3 , 620 3 , 610 3 , 600 3 , 580 

35 3 , 570 3 , 560 3 , 540 3 , 530 3 , 520 3 , 500 3 , 490 3 , 480 3 , 470 3 , 450 

36 3 , 440 3 , 430 3 , 420 3 , 400 3 , 390 3 , 380 3 , 370 3 , 350 3 , 340 3 , 330 

37 3 , 320 3 , 310 3 , 290 3 , 280 3 , 270 3 , 260 3 , 250 3 , 230 3 , 220 3 , 210 

38 3 , 200 3 , 190 3 , 180 3 , 170 3 , 150 3 , 140 3 , 130 3 , 120 3 , 110 3 , 100 

39 3 , 090 3 , 080 3 , 070 3 , 050 3 , 040 3 , 030 3 , 020 3 , 010 3 , 000 2 , 990 

40 2 , 980 2 , 970 2 , 960 2 , 950 2 , 940 2 , 930 2 , 920 2 , 910 2 , 900 2 , 890 

41 2 , 880 2 , 870 2 , 860 2 , 850 2 , 840 2 , 830 2 , 820 2 , 810 2 , 800 2 , 790 

42 2 , 780 2 , 770 2 , 760 2 , 750 2 , 740 2 , 730 2 , 720 2 , 710 2 , 700 2 , 690 

43 2 , 680 2 , 670 2 , 660 2 , 650 2 , 640 2 , 630 2 , 630 2 , 620 2 , 610 2 , 600 

44 2 , 590 2 , 580 2 , 570 2 , 560 2 , 550 2 , 540 2 , 540 2 , 530 2 , 520 2 , 510 

45 2 , 500 2 , 490 2 , 480 2 , 470 2 , 470 2 , 460 2 , 450 2 , 440 2 , 430 2 , 420 

46 2 , 410 2 , 410 2 , 400 2 , 390 2 , 380 2 , 370 2 , 360 2 , 360 2 , 350 2 , 340 

47 2 , 330 2 , 320 2 , 320 2 , 310 2 , 300 2 , 290 2 , 280 2 , 270 2 , 270 2 , 260 
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Horizontal Component of Distance of Pilot Balloon — Continued 
12 minutes after release of balloon ; altitude of balloon , 2 y 500 yards — Continued 


Elevation angle of balloon in degrees and tenths of a degree 
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3 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 


Horizontal Component of Distance of Pilot Balloon — Continued 


IS minutes after release of balloon; altitude of balloon, 2,700 yards 
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3 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 


Horizontal Component of Distance of Pilot Balloon — Continued 


15 minutes after release of balloon; altitude of balloon, 8,100 yards 
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VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 3 

Horizontal Component of Distance of Pilot Balloon — Continued 
15 minutes after release of balloon; altitude of balloon, 3,100 yards — Continued 
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3 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 

Horizontal Component of Distance of Pilot Balloon— Continued 


16 minutes after release of balloon; altitude of balloon, 3,300 yards 
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8 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 


Horizontal Component of Distance of Pilot Balloon — Continued 


19 minutes after release of balloon; altitude of balloon, 3,900 yards 
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VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 3 

Horizontal Component of Distance of Pilot Balloon — Continued 
19 minutes after release of balloon: altitude of balloon, 8,900 yards — Continued 
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3 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 


Horizontal Component of Distance of Pilot Balloon — Continued 


SO minutes after release of balloon; altitude of balloon, 4,100 yards 
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3 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 


Horizontal Component of Distance of Pilot Balloon — Continued 


£2 minutes after release of balloon; altitude of balloon, 4, GOO yards 
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VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 3 


Horizontal Component of Distance of Pilot Balloon — Continued 


22 minutes after release of balloon; altitude of balloon 4,500 yards — Continued 
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3 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 


Horizontal Component of Distance of Pilot Balloon — Continued 


28 minutes after release of balloon; altitude of balloon, 4,700 yards 
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3 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 


Horizontal Component of Distance of Pilot Balloon — Continued 


£6 minutes after release of balloon; altitude of balloon, 6,300 yards 
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VERTICAL. AND HORIZONTAL COMPONENTS OF DISTANCES 3 

Horizontal Component of Distance of Pilot Balloon — Continued 
26 minutes after release of balloon; altitude of balloon , 5 } 800 yards — Continued 


Elevation angle of balloon in degrees and tenths of a degree 
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8 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 

Horizontal Component of Distance of Pilot Balloon — Continued 


27 minutes after release of balloon; altitude of balloon, 5,500 yards 
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VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 3 


Horizontal Component of Distance of Pilot Balloon — Continued 


27 minutes after release of balloon ; altitude of balloon , 5 y 500 yards — Continued 
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3 VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 


Horizontal Component of Distance of Pilot Balloon — Continued 


28 minutes after release of balloon; altitude of balloon, 5,700 yards 
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TM 11-420 

VERTICAL AND HORIZONTAL COMPONENTS OF DISTANCES 3 
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